Improvement in erectile dysfunction after neurotrophic factor gene therapy in diabetic rats.
Erectile dysfunction (ED) is a common but difficult to treat complication of diabetes mellitus (DM). We have previously reported herpes simplex virus (HSV) vector mediated delivery of nerve growth factor into the bladder to treat diabetic cystopathy and neurotrophin-3 (NT3) gene transfer for pyridoxine treatment. Nerve growth factor and NT3 are neurotrophic factors that may protect nerves from mechanical and metabolic damage. We investigated the effects of HSV mediated delivery of NT3 for the treatment of diabetic ED. Male Sprague-Dawley rats weighing 300 to 400 gm were injected with 65 mg/kg streptozotocin to induce DM. After 4 weeks 20 microl containing 5 x 10 pfu replication defective HSV vector expressing lacZ (6 rats) or NT3 (6) were injected directly into the cavernous nerve sheath with a 30 gauge needle. Four weeks later the animals underwent measurement of intracavernous pressure under electrical stimulation (20 Hz, 0.5 millisecond and 10 V) of the cavernous nerve. Staining for lacZ and neuronal nitric oxide synthase in the major pelvic ganglia was also performed. beta-Galactosidase staining revealed lacZ positive neurons in the major pelvic ganglia. Maximal intracavernous pressure induced by electrical stimulation showed statistically significant mean values +/- SEM of 15.1 +/- 2.1 and 43.8 +/- 11.1 cm H2O in the lacZ and NT3 vector injected groups, respectively (p = 0.03). The mean number of neuronal nitric oxide synthase positive neurons per section in the NT3 group was significantly higher than that in the lacZ control group at 3.33 +/- 0.23 and 0.64 +/- 0.14 neurons per high power field, respectively (p < 0.001). We report that gene therapy for the treatment of diabetic ED is feasible with HSV vectors. NT3 gene therapy may be applicable for the treatment of ED induced by DM.